(Bioenergetics) 

HR&hils wict ail^Rii'* mm ?®r 11 WB 1 R 4 R&*il 1 <*pr ftl&ita aro 

^imPi 1 t%sr araieM 1 ^ 1 ^r^af ’®f%^ ’iMwW adO»*il« sM«Fi<p 

list's *1^*1^ ^BPT#at atl'Sla HlHjfcs&^sri siffit « ^•jar ®N CTlsifow »m1»iIS ^*csr 

s*lw Hits *Tf I , 5l^ , i Hlstahils «mj CT Hi^s Htsl«t*i ^?T PT Hlis ®wj 'olt*is wlt*il Ht 

CTlFflBlH Sticis $*13 TOt'® ^IM’R fa* '«ll£«1lHl *>31$ 3f ^tEStejllc^flisi 

(Bioenergetics) ^ 3Jfl ® WlJ iflft 'SWJIHI HtfV'aWM <^H1 *31 AMI I 



<$*P0l3*nfrclCT*ll33T 


C*l£3 SWFf Hfaf ®' ! ?l RtHM «S|f6Pl3 (ATP) '$fll*l 3JWJt *3C® *1133 I 
>ll£*!H» 1 «Hl’l e l Slfalla ’■fart Sl«$I4 3Mrt *35® *1133 I 
HlWfaKHHtH ttMWlfal 43^1PII3 ^*13^ *31® *1133 I 
HIPIMmukHC-H SNJMM3 SR^I <KHl *3t® *11331 
HlCTfaWSacla iB'W §lt«W *13*1 ^"UHM *3£® *1133 I 

3pH3Jl3lT s*st« *11331 


33l® « ^*1® 3|»l£*ia 31*31 « *3£® *1133 I 

»llC*ll*»H«la < l « ’*3C333t3T'aj l Ml *3W H33I 

HltfliWMM tffall* l#l£3lfal 3 qlPlM 'sN3$j4'SW H5l3*lH> *31® 3133 I 

333 gfallil '6f1 A<faW3 HSHiIU *3t» *1133 I 


PW3I 
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^ g <qj<i^lc<q<q t*ilPi<p c<p]*H$ ##t*l% I ^<PT 

^ 1 zS&m c*i)iHfow *rf%re aft 6 ^ w sww atp g nadph 

•TlW S©r<l dftot <K*I I ^Wl «lKII<£Rlf8f I ^Wl^^KRPC*!^ 

fwl^t v l^l«i 4 1C I% “1^1 g v =n*ijHj ^^Ico ^T v »iH k xr I ^l<i*i 

aRkl^ta ^j ^)<k.<p!c<i ^tt ^rl^cic^ af^ftw ^I'srlwi wi^ £er<i R&^i *jci5 I R&iil 

afitalPi's ^ Wti 1 

^i%^r^r ctM ^m% qm w ^ mm& wv fifosrRr *t% ctwst cwt atp, gtp, nad, 

NADP, FADH 2 I ATP '*1% ^It <K3 ?IW acsilw v °i^ J i!cfl ^RT Rfo*ita lt l% »ra^*ik <K3 I 
ATP-C^ 5 ‘(to^^jt ’ ^T < '*t% ^t’ (Biological coin or energy coin) ^ I ^ 5 H^ 57 f^3^ e l?r 
W ADP Gfarffo «W W ATP OT 4 s|fe*||C4 

(Photophosphorylation) ^®Tf ^ I 

CThrl% 

ADP > ATP 

calwlRH 


4 a&wfa atp-<^ ^D?r <p^c<pi 5 ^%v® smr s^oo <wmR c^*i% ^ i atp wft ^t t%sr 

^ <p»ic<pi! <r^*Tl$i 'siOT *1% sjlc^ i cl*8r<i aRH^ri g '»i«ijhj <p|c©r 

5dciileri ATP (Adenosine diphosphate) CoW ADP (Adenosine diphosphate) g AMP 
(Adenosine monophosphate) fcof^ ^ <^'*1% ^sfls[ ^ I 


qlCTlWBM (Photosynthesis) 

^i^sf ^<p|T5 fap|5j wil c*r, ^PMFoc^o (C0 2 ) g *tlf"f 

aftfflW (photosynthesis) ^It ^T I 4$ Slfrffl* ^Mfcva 

^r i ^|w SRici sp^o ^Prr^fw 'Prosf cfe siWiJ 2R3flw%r sif^rf <wco sm1*i 

w ^f|pfj tpt, ^r, *fM?r ^ i g 

^rtri #w^ i >iic®ii<p^^3^: c t^ ww 2fc?n^%r ^®rt : (b) cspiwiRp®i, 

(^) ^rr, («) ^ ^ (8) Ab|$&w$fe l (biochemical) 


6C0 2 +12H 2 0 


> C 6 H 12 0 6 +6H 2 0+60 2 

CsMWIRH 


^ll^l^l OT7frf^®T 115 2j^rH ^rTH | '5^1®^ Sfii ^JlfD (MW ^T t^c?j *tlR C*IM 
c^ic^ilt<p<n 115^ c$p1 wlslic^ d^TT^jn ' 5 Tt i T^ (?IW C0 2 sk 6 ! ^rf c^c^lR 5 ^ 

1^7^ ^R^fan^ c%^ i afeo g%^® C0 2 w i o.oo% ^ at^o 

o.o% C0 2 l 'SPTW Sf^on ^ilonl^MTOj^Br ^®TW C^f*t l 


^t-'b, #^5§H w-bo^f 










R*l^ 

•Ifataf ClPlCTfc 

^5T 'bftaffl&b 
www fflfeflM ^41-^0 


ISafS.i: *(11*11^^*11 


(v«wisr ROmrr wtpn 

GFIOIBPfr 

'oitsicaM « ^Iwl-p-itKlTOfa %*W® giT (by-product) I <p|ww. iflfi) <£Rsfi> flffiT'f-fiarbH fitfarat 
(oxidation-reduction process) l e|I2wls HjO «?lfs'o ^sr « C0 2 fiwll*'® ^ I 

-nlwHwiwW s *ilwl^»Rtai1 TSrfiNr « %< all arat i *bo<t ^iw nfwgRir 
HJRniJR (Blakman) «fl sifaralw # , l%5 tsW ^csr i l^fa ^T- (*) *|%r (Light 

dependent phase) ^ (^) 'artwkp finflw (Light independent phase) l 

(1) *||(flHhft6l (Light dependent phase) : 'qkpitofl&i 1 4 l^fKB 

wtaili mdfc* i ^jr i •$ si&tmr atp (suiifcwiiSM fttywort) <wnadph+h+ 

(RotlO'e P(t^ir5*il*llRe ’“ullwRi vs|^R5ijk»u|?># <Mcve) 1 ^1l*»Gl'a Hli ATP-<4RT tlCTJ 

ffos I ATP « NADPH+H+ *jj®» CSFtertfVr 1PH TOST I CSPldlf^r ^ 

^ipn^aPmt etfto (photon) cm 'wot n* omif® artssr w ^ -*m *or adp wI&miPh 
w|$*mlVG) •flST’TW wilwq <Mwt (Pi=inorganic phosphate) RR'o ^Rf ATP twfi «p«i I ATP frafia 


ADP+Pi 


«ncnt 


GBonf^r 


ATP 


*j4lPW 'S OlUlfew >*ttJ#sHl *llPt RtslPre ^BT (photolysis) iRim, nl^ualwi « (BvtjJ 

I *4 SlfttllW Hfsfit ^FdJPlftpR ^*It ^JT I tptfmwWftwH (photophosphorylation) ei&*il*i ATP 
fiRt ^PR$5T NADP-CT RirlRie NADPH+H+ ^1^ W I ATP fiRt, NADPH+H + - 

<& 'ail’ll ««i1 ’1& (assimilatoiy power) I 
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<§I«P«h 


RjhHt *I%T at ' a r*i < pls *Pfta (Light independent phase or dark phase) : 'atWla 5 PaCTa 5 

a^a casttat 'sums s^sra acama as? at, ^©ca attaia ^aPal%ff©8 ^ aPsat area i 4 afe 
*Pfca ^ajJ ATP « NADPH+H + -aa ■'Rliiolji C0 2 RerlPo aja <plcaklRCQi> aa I a^sf 
5 Rm.ii CO 2 R'etlsicaa R>«ifi> af^aa aa® <wl 3 ,c*ics, at aic^ca 'oilc o il&«il *wl Real : aat— (i) < whl'»'i 
i® (^) $jli> *8 jtjfa 'ra 5 (o) w^caPwla Raia 5 1 ^cis awi aaa ‘ifiP asf^*® 'aical&at lacs casat 
apiti 


(i) C 3 «lM«t at 4 J|*|Rh 53S (C 3 cycle at Calvin cycle) : at^waa C0 2 a^at^a W fw caiW 

am asca i carca aat^ia <r-4i$aRPrfc aitfPim-i ^a atca co 2 PPi^ aca 8- 

<piaiRPr$ a^atft R^ji ^Pto cop aa i '£ifi> atca aiw cocw 1%a ‘PiaaRPt^j ^ o-tpiwiffPtiPa 5 
4fa® (3PGA) ^aa^ aca i a 5 ^ ^ waa aaa *ait aaKf 1%a aspa faPr£ o-aat^FiiaiPa 5 <4fa® 
aca 47a 5 c 3 at^aa aat aa i 'afcata 5 aatta frsfa atp « nadph+h + araata aaa 3PGA, «- 
■waiSamiafsait® « wttafes# >arfacBH awfe frsfa aa i «- wa#atap#^it® « ^ttafewtPr 
<#n£ia a>iw5 caca 5 asaffis fa1%^ lapsaia ararca ^asfata 5 *f#t 4a?, 'aaaPrca 5 a%t?nw-i ,<t- 
Msi^iMwi; ftsta arc ana 5 1 


aasa^cyRo ai^pai®F-i ,<f-'»i5.<i*ac<p5 ^aara 4^ C0 2 aaa <w.a ■lahRa ara 5 ac<H <pca i '4<zi4a, 

C0 2 casa 5 4 a 5 ^ sjc<p|^ cop ajsaia aaa < r-ihlo^ aa 5 aaala *jsca i 

C0 2 ®rt 5 5twc i! ta ^ af^aata 5 aiP^iawta aM^alca < whR>a-c < wa*i aa 5 at a^c^ca <pjial»*i aa 5 aat 
aa i <pjlaR>a ^iia 4 ^ilR^lcas wat- hSs8i atta calcaa apt i aRam SRjci ^ Slasala *f^at 
fraf?taa 4a?, aaa ^aift aa$ o-^iaaRPi^ aw 4$ aacas SRsica 1 aw c 3 5%t i 

w C 4 stffc’W at ajta « ^na 5 aa 5 (C 4 cycle or Hatch and Slack cycle) : a^%l tariff M.D. 
Hatch 8 c.r slack (icsi* -m!c«i) co 2 R^tisc 0 !?! ata «fl%aa atR^aia <pca*H i ^ ^aiaa aaa 
^atft aai^t acal 8-^la*iPPr^ 'apical ^PiP<p <^Pio i 


c 4 5f%ca liia 5 ^ alia ana 8 ana 5 aa 5 ^ai asaaloa aa 5 aPaif^s ^stu© caar ata i c 3 5f%caa ^aata c 4 
5Rtci aicai<pa?iKtat c ta ala caPt ^^aataa a>aoi8 caPt i 'ataiaa 5 ® ^t, 'SRtiaj apt wfita 5f%a, 
■^*lt aPt, 8|.i|i|| f ||'vrm (amaranthes) aojlP 5f«ca C 4 apolpo aa I 

^iwtas’TOSatpf csflcalPtwa ^Ptaa : ar®ta c<MMiP>wa aPmaa m«t 'aitpriasTOiatiaa ai^aa ^aap# 
RuaH I aslaa ‘fla’alifi c$plcalPpaa oilcala 5 *!!^ sW <raco l «ilaal ^tfa, ^pasa cspIcsWI^ 

aca ala a^ casttafifp^ aaafa 5 ® aa i a^ casftanip^ ^ csMwiyicaJa tataPt ^a afcaa 

8 dtjs aP*iica ^4^0 asat stcaMa i «m c<pic<i ^|a caPt aP*iH GFtcarfaa ai<pc»i ^a^tfeaa a^ta caat 
caa ‘flaiattPtPi^sKiaaaPT *na i 


aiwi^atRtaia atiaia ^Ptaa : attpriasaasm stfasaia 'atcaia ' 5 Mfa%t i atPt 8 co 2 caca 5 »r#f 
^^sPa w atam% a%a ^<pt 'sum i ^aiwia 5 c^icaiPH »jla5co 'sn^a w , ^ic»hc<m sjoica^ 
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asiaw aa, co 2 ama ww aca*t <wc® atca w. atar a^^waca wtstaa a*ca i ta 5 *^ ama 

t, %r, 


<p»H 'S ca^fa ^°ay^c.®^ J ilc®il^ J i5KR e f ®lc®il aa I j i , 3 n ' s t 'Q 'qlc/nlc.® •>ilc.»il<p^?jKl^ e f ®1W aa at I 

<ar^R» Rffias %rf a*pw atwta alaata aflsw aitaia'a^Etacaa ata^ cac® ata i fasw? wita aftata 
c^oa CHc°i ama 'ocoj' , 'o{]'«t ?,t{i ata, cjpkalRp®! ^ < s,’ili*i a*a aa I <pc=i 

•*ilc sr il < P'>i?Ktcaa ala's ^W ata I atataa® 8oo nm Ww 8 Vo nm W. ®Vo mil RjtC'ilRSls) 


RR<3 'srf^TftSs «*ilc°il<i«i^W •>i<qct>C'S4 »lwt aa | 


alWlWtEHWa : Wit W. WlMlRW atStS alWlasa?Elaa WS Swtaa* aM 

sl®lR® aa I si^H^wl alfaj<p s 'arojwSH I a»Hwa iSaM®, ^aM®, afaaWa asa-caR 
alG'ila^tfElacaa afiiaMs asa-caR <Ka atc<p l a®laa w jG°il R»^a : 

(^) alRja* smaasjpja 

Wit : 4 aWW ^ WtlEat Wf 4WW I 


■^1% ®|§5|a|$® : a#T at®t ^ftM^I«iKW Stfeat aiW at I aW 4 Stfeala CT «tM 

a^® aa ®t <pR'i T5l^5f3Tl^® R'erlacaa aw ®Jlc<P I al^a^W < p|a*i »l5.' a isil?.(.«s HliRH o.o® ®ffl, 

4 Sifem 5Rii 1 , I'o<mI isa 5 'st*l a*t® <piaa issl$,'oi'9il$,'is ajaala aw® v Hcs i ®l$ ataa®w Wa*! 

wit 

' caw tacyilRH c < i i l(.<is «ia'g ^Rt ata iW. aw 

ata, wr j iic®ii-w^s^ s i?i ata® asw ata i 


maat3ft: ^flWlasTCSlaa sd&iilJi vaM^JMI Rc*la a®l<ia> Rtwa astw asca \ Tffalaa® <5(1% laif 'JMsfSH (o° 
ct.-^ <pki<piR) w. 'af® maaisria (8<?° w.->aa ^aca) <a ala>at aaw atca *tt i •ait®iiawiacsa*t 
aRniia aRR® (optimum) ^sia^rtut ca. «e° <?t. a#® i ^oia^rtut ca.-^a aT 

®<? 0t 3a caPt 9.t.®i aiwi-w^siacaa ^la < pw ata i 


aiR : aiiatasa^Etaa atom n#t 'e^ia ^cwit co 2 -cas f^fiataa w 3Eim% h + 

^laa) aiR <?ic<p$. «iita i aifaa afBf% aw asia^ia a^twaws ^f® aifaca a’si aw aca ata i <pc®i 
awa caw co 2 ^acaa arata^s aa i '!#fw aifa af6%r a^ ispwttcaa aR>a®i Ra^ aca« 
atwias’rosaa ataia^s aw aica i 


, si%Bfa : awtw 'siRicetwa aa^ cac? caw alwla^Etawa ala a^w ata ^rta atew aa^ asw 

aRw aat^ : castw#wa aan %aasaa ac^ aitajiwR « artawPiaw i wiaia ^af^w am 
tspiwiR*®! a<Etaa wc® atca at i a^w am a^a aca ata i ^tfDc® i*wa aRwa wta aw 


atataRas aatf = amw cawaaa, afesiwa aiaa#s, l^iwa at wtwt Rai^ artwa ^aM%w 
atwt^a«Eiaa attain aa? at ifrwatca aw aca ala i 



IrHR'SeH 


S<£ 


(A) : 

CSPlCfllPH : 4 aHg<£ ‘‘JCA V3 llG CP llMl TOl ACSWl 

'Ht'otA AAA 'Q AS?DT : 4c<p<to <pfS t«l 4A^ 4c<p<qics AA*^ AFotA copies IPpcaa AfAAK A 53 ! AKA 5 <ic°i 
aIcaIa^iaeiaa asa aa i wf AflslA AtcA AftA cspImwighJa aaWg <Rpf aa i ana aac&csj <Rpt 
>iic«ii^>i^*t^ c t i c&i ama a^ajt caPi aca ^tma^saa caPi aa i 


ii rt^Br Af^n 

ana 


ph#^ wa x r^m aRaah a*a asa n <mftR to auri 



aUiPian : •flJtPftiR^ «ng^ aiwi^akiafia <ah a*ir caw caat aia i asra, ^w>s 4 Afosii* 

AblPmR '0|^‘5^ f^1C<! AASf AAR I 


4*1^1^ : ^TNA> ^TCSlACAA ^AI A§A ^AJA 5 4-N^OT flcsiteM AA I 

et|^<etAc>® : Ai^1<pRt3AA fAFsfA *rc&c*j Z^<\ R&sil 1 4 R&iils 

WuwK 'Q *§l<ic*i^ agaj ^cfic^ 1 Rct>*i ^j%^s NflAim cAca* 

^ %aaPt art akr 1 fAt^w 4 fi&ASr ajtaan ^ a*r wkat caacai fc^tpRs 4 Afertw ftsR 

<K*K$n 1 


aa*® Hfe ^c°ii ^r I 

<p<r A Ira* AGAJ <p^c^> AIM I c<plc*il At^ NA Rwfi AtAJ sk^ tow AIM AT I ^Ia^i AN fero 
'S'N <P®I^°1, AtA, AN, TJ5, 'feA ^.»|R At^ AAA <pR «Tf CAR, NA AA^ At AMIaNca mW 

<rca* caca «nft 1 a^ic^ arna ^rt aaa Af%£A ^qjBf Sfic^w $aa m^^f’stcA Pf&a%t, *tia mw 

$foi 4 AN £Np© <pw ATMAR^CSAA a&m I <pte$ AAT AlA, ^[PlftA ato SRw 'Q ^ktJ 2l^s 

1 9 tfferc*m imi, w o 2 <3 co 2 -^ 

■^IIWl^^iRW ^l&ill ^ Rc*1<l ^pR 5 ! ^ItC^ I Rl^Co 'oiBlCW ^W 4^1 

CO^JiCT^ ^tf^TK 0.0\5\5 '5t 5 t I 


^Pl%o <3 2j%r ^ifw ^P<r <3 ^ps 4 ^ «rf^rK ^siPpf ‘"to 

^ I 4 ^|<qvo^j Nbc®l Rl^T^T '®RT *£*1 I 'SrtR ^tc<)^ 

(SRtn 'S gft^t) ^'ii ^^1*1^1 t>° 1 C^ ^ I "^R 2 |&^jR 0 2 SW <PW 4R^ C0 2 I 

C<P ^°1 ^[14 ^SpR 2 l&ili o^C^o ^I<PC ®1 Rl^T^®T 0 2 ' 3 W5| 4R^ C0 2 *13 1(^3 ^fjf^sj 1w I 

2 ffemi C0 2 SW Rsr 4 ^ 0 2 Rt^f^T ^53W W R^T 4^ Rl^s^T 0 2 >s 
C0 2 ^IjIc^ I ^C<5 ^vo^lc*i ^if ^ 5 Alw R^-©r^1®T ^??T <PC °1 '^l|pi^c«l 4 

c^rr wtit *iww «® 

air 1 Am wm ^11% w*mz*\ at *i«i*h»iw Pi^%t i w, 

PBRIaD- (OTA Alt®R, OTA, A^MW, C^CAler, A 5 !^, AtAtA), ^AA (OTA ^At^A, AAfAR) , ^HtfA AAFTf, 
C’Sa, AJtA a^f% ^f%A CAW *tmt AlA I aIcaI^A^IJaA AT % AAkT ACA AlAA A'oj'ol, fA^o ACA 
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eflRVl's 1 ’’pafc Rl<:*il<wydR e l ^IrMws rru>bi frtR sRlsFl* sl&at i 

: RlERl4RR«lR , 1 4tollS WlWll^l « RlPItS *SM I 

RfbFfiT SR^sR s ,a r*i^bi SWT 5w *iHlwl R^JR v ll'8|RR4> ■s*k»il <pl’l«r, &<t% 

'®ijIre4Ir*i, i% «iic4iif>&H g^*r, Upr i 

s «r*i < pics swr *Nfef *ma <awKi"is$®R 

iw 'pit’ll < pH®t Rwi «ks IjH Rmi '“ilUts* Rc» 

PR <sf RRPf »]$lPll4 8K^f <MC'« Rt *HBTI HBT^ST RtRRR 
l»SlfcE4 GIPfl^^CRI <44R$t *BT RWlltW m 

<x iw Atop GPKsnf^i w rrt mx $hi$r 

'“uhfpkti Pi'N sw« ^.ts I *4RIS Ito Hl'olltw 
Rlwillw*! qRpf v^qlo® RJR I 

•tfCR^t i , °ii«ill'si JJRR PICT £ISmi RHC*I PNT R1CT PI, 

*ll'S|fBs 4IP1? R*l*|8f fair Rl^® RRt R|®T Rlfo RR5& RWft 
fl®r (*lt? cRflftRt ^ipti) R<f rhr 4cser i optonf^g r i phs R i fa i fo i s after 

fttelW s «|W1to « RlKIII&H JjRCHS RERJ SlRlRpte R&SM WT ttlwils (Rtj? CR^ Rt RHBRD R<f 
41s®! 4SER I 4lPlt ftpr Rl^® ^llRte C%5jC® RtBJ Rt, RPT *IW?[ RWt 
RlPlteRRStel RS Rt RPI pjwibra a|«ji\a Rfl Rtl CtSRiS Rt RPf *IM1S Rt^® Rpt 

Rltsllw*! gspf RI3*al 4 cm r^ Rls®f 4sr Rti rc® amip|\6 rr RlPiteRR3lR®f ’®«lt ct|rr1s 

8S«5P*S ®HJ RlOTl R*lGk1<l I 
R5*«t ! 

1) a5HlS feCRS »N1» PR Mifo^WSS *WJ '9|*RS‘ICS RlRtRR I 
R) 4lWl 4M®t tS|5R 4.W rir PR W RRJ ta ^flERte SlMl 4SC» Rt RtBT I 
vs) RRP1 b R^Bt ^ Ur(T>W ^lt*ll W SlRtvo 4,t< I 



(Respiration) 

^vSl cdPlt'® PolRSt R|RR Sl&St R!R <4|R^ RpTCRS <PC"1 CR PfESS ^f"4 Rt*R Q CRR Rli RIM PT 
9f»lc4 R^pf® «IHICS 08t£»n I <4 iRRJtar t»1R R*lc4 Rise (SR^Rjvalfivo '3||c*ll&'il WRERI 

#ERS^lRR RfiPt 3RR, 'm , p«t, «RR Sl^ 4lRW 'Ple^tRl ^»1M R^ljJ ^SlS '®RI Rf%S 
aesm RRI iRRltsaRlR^RPItT^PTlR'l RTPIlRoraflRPtS R5RT ^f%R CRlSRl&W RffDlT 
R1W5S RPIJ 'S’RRi'P R&ftR (Potential energy) R«W ^BT SlPt I R1PCS RCRJ R%® SPPIS R% 
#I?^1S #|RR RISERS ^RJ RSRfil RJR4IS 4SW> RIBT Rt I “5RWS R*RT ®SM«, S^RW <4 R% 

^T*f|Pt RPI SPlftlR4 ll^Pl (ATP) RR «4Rt, l §ICRS Rl3l«^€lj| 410RS «RJ aCMl^M 
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*lfe caiam i ’rtn r1'®Isi aiRw^g spit's caifi>*i, <pjlt >rr^RR>j| c's? < i ujPi^ rIrPQ a^^ca aja^® rr i 
#RCRR?a RfSa caia^CRT a% WfatRR ^ rrr eta aft'Fs rr iRaiacRRlft^sRCRRlRtaftR 5 
'“life's (atp) rr i Rtaiaa ^misna ^Irot^rr 3f%fi> ca^ca faaiaiQi a.8 Ra?i^ rirr &<.®i i ®ca 

Sfioia R^f^RR^I (^fl *3 4]^) ' 3 0 »bR's 31 «t, ^ 3 RSfoSR R$|i5|R) R|RR &ala RtR 'aitRa 5 taPl I 

r#r cricrr Rfeftam 3 RfeUn^RiM ^ a®s?rf r*^ rr i 4 ftsjR-RiRtRPiRs an^ <§)<m 

CRtPlR 5 RlUiiaJ | StlR'» ‘PCS! RRR ijcaJ Rpfa® a^a iiR^*l% (SRRjJ «.a I ^WS RlR®^ 5 RsJfa^tfiJ R})^R: 


fR|%3 i4R5f$R 

C 6 H i 2 ° 6 +60 2 * 6C0 2 +6H 2 0+ (688 K Cal/mol) 

siesta 


^Wfl sl^lstwi : 1 ^RtRR RRR rIrwCRU aiRFslR RISC's ^RRtR> 1 J’®1CR »M R>Rt RR I RRt- 0>) RRFs 
' 1 ^RR 3 (R) RR^O ^^RR 

(i) RRF» ^RR (Aerobic respiration) : CR W afRRTfa 'RtercRR atat^R RR « taPlR 5 R*? 
(RR%t, C3lfi>R, PiR®, RR>^ RRJRR W<1 U|Pl«) R"j4olc<5 ’etlR'o 3.CJI C0 2 , H 2 0 3 Ir^r afa*jM *ll® 
^RRj( <PCS ®I(.<P RRflo R|RR RtR I RRl'o R|RR^ ^CRl Sfoa 3 2ft%T ■'al'ollaa 5 ^r*i a&{|| I 
RRl'o RJRCRR RIRIrRr 5 Rica 5 ® ft*|aR 

iXTRWl^si 

C 6 H 12 0 6 +60 2 v - 6C0 2 +6H 2 0 R% (688 K Cal/mol) 

RRFs R|RR atlRTIR iSR 5 fpRRW R^f^tR Rtlf^s RtR *|1^ R%Rf& RR 'RR^ C0 2 RlR ^|R 4R?. isvfl> 

ATP^R^RstRI 


(R) RRfR R|RR (Anaerobic respiration) : CT ’^RR afRRTf Rf%OTtRR 'SRRf^tf^C'S RR ^ItR 5 RRFs R|RR 
aca I RaK £R R|RR d&ala CRt^Rt ^rR<p a<£ R%WCRR RlRHF ?P5T^ CRRR RRFR ^RRl^R Rial 

Rt^Pta^ta r|Q'« rcr Prt%?j aasia twa cata (^atta rtirwirr, aji4fi>4 i#n5 ^.rjiR), co 2 3 ririrt 
aiI5»iH a% frsa^ r^cr ^5tw rri^o ■’^rr rw i 

iflRRl^R 

C 6 H 12 0 6 2C 2 H 5 0H+2C0 2 +a% (56 K Cal/mol) 

tpaasr ta%RjHt<Maa 

CR5RRRI3J R#RR R^t^R CRRR <UI<PC 0 Q<JI , ^ ^isjlDt.'o RRRs '"^RR ^ R1CR 5 1 

RRl'o *<j<1C'ia RxQ< 5 R<Rt : RRl'® R|RR SlURTf RtRlR'Rs ftlsjfD Rita R’R'i RR I Rta^jERt lR}|^a 

Rta- i : UltPFlaltPR (Glycolysis) : ^ a&RlR iflRs R^ (C 6 H 12 O e ) fRf%^ RlRlRPlRs fR&RTR 

Wtfa^s RCR R^ a%f%R5 <4RW (C 3 H 4 0 3 ) ^RR^RSBTI Rt RltaRlRR^ATP R^ RR5 RCR RlR) 

iflRl ^ R^ NADH+H + ^«,a^ RR I 4$ aferlR RRT CRRM R%TOCRR StCRlRR RC® Rt, ^ 

JtltCRRRltPlR RRI^ 3 RRl^s ^5R 3R51R 2MR a%tl Ssll^lal^PitRsI taf|sRt«lM (RRCRR 





8b- 


atn-* : «uiP i ii3i$«i c^t-4 ^ : afe^pn^pi <#1® <1% r&*ii <?ict 

* ‘fl^RPr^ A^ (Acetyl Co-A), A* C0 2 ^ 4F*F M, NADH+H + 

^ *ifca^r«i 4to caw ^ 'smtota ca**wstitsr-4, ^ ^ co 2 >sai ^ 

NADH+H+ m I 


*TM— « : fia^T TO (Krebs cycle) : Wa 5 ! ^ <p|^Rpr^ 'SfjiPull^i Co-A erlls's '5ja ^ M, C0 2 
a>ca I aWf^liiiRi Sir Hans Krebs A TOfi> «ilR*«<pln ‘PWH aw liJW <3^1 TO aafsa M 
v I<iImi '°ulPi'5R e i Co-A ‘il^c.'Gl^iij ilk's 3ca*f <pw <aat w 5 ^ dw> '^? c l5fc e t <P« 1 1 4 uca^ J i < w R&fil5. 
altjftastoffs ^Vtf^o | g#r Vbl^sil^ ^8 4 Kas TO ^ ' s Ulf>li;i$ 0 1 Co-A caw to 
NADH+H + , TO '5^ FADH 2 TO TO A% GTP (*J?np#R jJ^WG) ^1 1 '=T®^ ^ ^ 
^mt^r5lt®T Co-A caw TO ^ C0 2 'b ^NADH+H + , ^ ^FADH 2 TO^^l GTP ^ I 


«fM- 8: $C*14lH Staler (Electron transport system) : A atom ®aw® toG *flca 
NADH+H + , FADH 2 Wlto ATP, aift, ^W<WjH « cto I 

tcaadrr aatowaa w to aatto wta ?rc?r *1% 1a4s ^ i ct ^ atp ftsto ^iaf« i 



C0 2 + «flft + ^ ATP + ^m^~| 


8.M): ^SpH Sjfejt 

^ ^ M 5S J%C 9 f 'erlRi'o ^C?T ^ C0 2 , ^ ^ ATP 

<K<1 I fact><! TO® (MM ^!1 : 





8Ss 


#W^55R 


RpTCRR a^R 


rj!3«r® 


****** 

^R^ai^Rxi 5 

8 'sj-J ATP 

^^tNADH+H^ 

^WJATP 

b ATP 

2 ATP 

'SIJlPl'Gl^ (RR-4 

vsijlRUl^ CR>M 

^ ^<J C0 2 

NADH+H + 


*^co 2 

b ATP 

&<ij» 

8 

•b ^spj NADH+H + 

^ R<3[ FADH 2 

^MGTP 

^RlWtfR^R C^T->ai 

8 MC0 2 

ibr ATP 

8 ATP 

3. ATP 




«vATP (% csrfS 
ATP) 


i ^NADH+H + = o ^ ATP 


J ^FADH 2 = * ATP 


i 'srtGTP = i 'spj ATP 


'SRPS i^Cia *RR RRFo ■'^R RIFF I : 


nn-i : u&wnSPr : «nw <*r* ^ cst^s ^ ^ ’ft^f^s (jjPiw, ^ atp (<*r 

R^RFRR W RR) ^ NADH+H + I 'stfft isfl> W WRR SI$M>MI$f3|ta<l WR 1 


*fM-^ : v ||$,^Jw^> <l|p|t»{| wm«J^ WRR : ^dJtaiBrPT '5(^5 4'ietl^Wfl ^ s lfo 5 l({i'®liJ < 1I^I« < P 'Hpl'U 
^*l"35^n ^ C0 2 iwt#l «IJl«IM>R*l RSRPft Wfi54> lfl ^ 5 ^BT I 


RlRWI ’J^ : 

RpR z|&i)l«l ^flj} *ll® Rwi RR *r</r foi)|-R&sil b ■^1 l et<p4 R Rib list's I C0 2 

#tR3 a*JR RRT *RRt ^oRt^g isrt -nlwlw«C?r^ c t <UR^s ^ I 4 aflRT Sfoti #Rf wt RHe*IRcR 
RRRT R 5 ^, Rt Rcsl^'slc.g SIWr « 'srjRj a&iil R^RttR I CRsR R'sIwr at?flW%I Rf^ 
*0 Ri^«il«j<ilS>f^ RR$ RpR 3&iil CRCR 5 RtOT I ^1$, 4 a!3»iil ^lc<i$i tiRg 1 ^f^ps <pcf) I 4 af^Rt 

RFojj ^R^IsJ b ‘iiPi's JjRtt's g^ii'sl g»g|si RRTCR 'sflgi/ifl RRTRl wR<p RstWS j rI<J's| I R 5 ^ 
R 5 ^ •'UkcGRill 'srf^RSfiRg $RM^s gist's Rfcg Rt I 4ZR?T *t% ^IRW<I 4RR1R %RR RCRt RRFs 
W I 4 ataRR ^sritR 'siJHWlit.a frsl? R5t, Rt 1 r 1%^ l 5 ^ RR^5 R5[ I RJRfiRs ^NRPGROR 
RRTCR 4 a&JllJI R$, Rf% ^oltfR $«Rtfr5 RR I rifle's 4 aRRt RR|R RR I WSI 'SRFs ^RR 
<pc*i RJPRRsRR b C0 2 RjR t'sfii RR I C0 2 ’I JR RtR 4lRI RR I 


rPr afetm a^R^R^R : ■’^rr aURR a«h<i«jc.=ni aif^R* « ^'sw^H ^rrr ai^R i 

RRt- ■! , fRfwR-Si'SJ- 1 oR 






<to 


(^p) s nIR)*i* wil— 

wl^tui : *o° Pf. <fl*I 'Rw 8ff° PT. >43 5*1(31*1 'sMulifllfl ^ Wf ^ I 4*1l*W 'BRT 5^*1 

^miaif *o° pt. pic* 8« 0 pt. i 

qfaWH s ’ 5 RI'5 4PIBT 41$4f&* <flPn? Btlfil'6 W C0 2 « 1^0 ^Bf I *ICB($ qftimC*M 'SI'SlM 
^i<ll'o »*it'B Hits «Ttl 

41ft s v iRR'» 4tft »m<wi* i jph &niw ?nc<f I ^syg ^sr *nft?r ®*ift<il'&w> 

4*1*1 d&al ■sjk.'o'SJT I 

^iPlt : ’TpR'^fltf^lPlH 8lBII«H ftt«M CT*Tl^lPII?I fc4ft<lftw 43RW5T PlW «twu 0 2 

e C0 2 «jH <wil ^i^ot wi 4*1*1 3J3 liT^C^C® ^Bf I 

■$l3*i 'bftj®i^|!t'i» i^wco 2 -<£i?r^c^c»^t5R^i?r1^wwr^imi 

(4) ^WwiM ibhr ! «|'OJ"w3lH v«ll- 

4|itU14J: VR dfailW 4l4ilNJ (4^4 C®E®t '"1%, *tlft « C0 2 ft*fe ^BT, CTlCT 
•lISftH *8 4*i*i 4*i*i ^ja ft?r<£rl ^cs I 

Swibn* : 4*1*1 Sl&aBr ^^ftf (JRWftB 4t Ssi'iB'P *i&s , ®k^ 'anditeH ^*BJI *pk^^ Bi*i«tl^t > wi nl5Ri 
4*i*i 5RI tn*i I 

ctIctu «is*i : , oi*i*i*i«p c*plc<i Rc*)^ "fcs i ol^ < p wlw catcBtai«fsr wPl 4 ltv <u.*i ^*i*t 4*11 

c#r^?r i 


*I4t s i<pk*il w>k*il *R4 4PW Sl&SlW 4JKJ® 4BfBre M»k<w ^ <pk«wi *T*TJ iiW. 

*)I*|R^'4^ StfojT *lflbl*HM *t*tf C-flPM ^SK Wf 4Bfl 48^1*1 I 

«|W4J«I 41ft s ftftjf 4*$ ^ 4*WftPM 4^lR'*l SWItlil «HJ 4lft?T KlBlfBM I 






« 'SMjfDt'® ‘«r <?k^ ^TWIC® ^ | ‘^5’ fSf^s «TCtfllFfc*F 
5 WU «llft R>^ «i'b^I5'o c^hl^ler Re's s.t't I siNs <pc^fi Plcii *fl'^ 5 f& aic^lRitls ac<i*t 
^siciis aa spicks «im <rc?[ ^r*f ak^ %ss i ' 5 Rf*i^ ^ 8^5 dpntppnw io% 

nlf)R>®ra<i osi^it® g^f io fSrf=fl» t§ftra crca ‘«r §f^s ftg*^ ak# w ftt?r <4^ 
Tjf^ra 'oiwbiM 'srf^ fare i ^ **’ « ‘*r f&f^o atwiffiem gfifcr 

aMf^VBM^Mlfe^CsTC^lPl 3 ^ ifi>(.<p <3k*t faff® I 

*i 4 m«h : w ^ct «ra <m ms **’ antfifttiGEt ^mr ^r *m f¥*$ *«r antfifttei 

a>M*lMI 'sMIjHII?.'® ai<K<! I 


‘^s’ «ii(.4ispit'«psi '=h'»e(5'o c^mi^wi <m$ i 9 5 pt afakit «i<uk'o atta 5 <«w<. wfa»faw*i 
■‘flsc't ^oM^liill *im I 'SRjfgw ,< *t’ spIc'^ps wW’JctI ' s TfaR 5 ®f?re s espial?,'® g<)cH Cask's 
^ler^l ■sits aTSI « R^let (Sterilized) 1 'WPlpK afett <i)k'o ^®MVk4l 'Sf < lR<Fo's Rltt^s 1 

■H^^ l : 

i I ?TNk® ^ <?R J 1C.'0 , er « '=H®>bR's 53f I 

^ I ak^lRUlws aispf^f ' 5 f™rfT> PH fleets ^lWk*f aiw I 



i i •'ik'ilw'ksm ‘Fk'p ^ 0*1 ? R&Jita ^t*ow cast's 
■ 5, 1 ^iCTl^l^JStotHs 4 lbWI °1 ^1 ? 

« I apffi ^tW^PT ? RfsBlW ' 5 tt*Tk 5 f Ctrl's ? 

8 I ^tOTl^PKW « '“J’IWjI ^WT 'JP# "ft ? 
a i 'sf^s 'q ^c-is at^Nj 1 ®N i 




* I fra * 8 $ 'S’ltWlRTt TO I 

a?f 

i. «ik®ii < p*i?iKRa afrora Sws frotta f^» ^ c<phH5 ? 


as.aift 
a. '®ri%reBR 


a. 








V. lb- 


5 >n)^n» "IT «W) « 8 ' ! T<.SldiI^W , Tt 8 : 






*y A 


IBar-x 


e. A « B ^l«f 3.1^- 

i. 0 2 «l^f 

ii. I^OIMsH 

iii. COj’SlH 

Ru>fl l^llfD ■»ilS < b? 

■V. i « ii 
*t. ii « iii 

8. fowl X 'I’wlt's z|&«lft- 
i. HRivIqn* ^1'0'H sM 


ISaf-Y 


«t. i « iii 
i, ii « iii 


iii. ’9’JPT ■qjhl'o ^jRf 

Rim whit «iOtT 
i « ii 
*f. ii « iii 







«t. i * iii 
i, ii <8 iii 



0 2 


(tv 


? 

Wftv ' 1 3 7 H <F100 "ft ? 

’t. A'S’HiiHlU ^ v \(.<\ fa>l<i i 

A^lW# xibc®i Slices ftcstaH ^r i 

c?3f*R ^l# f^tMt Miw *i^t <pw i 5 li'®fw ilwtw ^rwsr ^f5t ^1^ ic l% c^rMt^r i 

<RR v»1c<p $$ <ra *1R ^5 ^<qi* wj *lt^ #®KR *tt?T? C*T v}$ c<iHc<p WRR, *1R 's m i*\*\ 

3l 


? 


< C 4 ? 

*t. t^tRTI^ t>GS> ^ *1% ^flsf ^JNlf ^ I 

^ft|2i^\s ^c®i Sfecifi 'SJWJ ^ 2foR otw Rcsl<H ^T I 



